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Abstract 
The (trade-oft) relationships between economic growth and other macroeconomic variables 
(income inequality, inflation and environmental quality) are explained by theoretical models. In 
this project, we empirical investigate how true these theoretical relationships hold for different 
groups of economies. In particular we investigate if these relationships are affected by the 
adoption of different monetary policy regimes. In addition, we also seek to reveal if there exist a 
two-way inter-determinant relationship between economic growth and the three macroeconomic 
variables. Our results reveal that the relationships between economic growth and these three 
variables vary across groups of countries and theoretical models may not hold always. Monetary 
policy and exchange rate flexibility have significant impact on determining the trade-off between 
inflation and growth. 
Abstrak 
Keterbalikkan hubungan antara pertumbuhan ekonomi dengan pembolehubah makroekonomi 
(ketidakrataan pendapatan, inflasi dan kualiti persekitaran) dijelaskan oleh model teori. Dalam 
projek ini, kami mengadakan penyelidikan empirikal sejauh manakah hubungan teori ini benar 
dalam beberapa kumpulan negara. Secara khususnya, kami mengkaji jika hubungan tersebut 
adalah dipengaruhi oleh implimentasi policy kewangan yang berlainan. Tambahan lagi, kami juga 
ingin mencari sama ada terdapat hubungan dua-hala saling pengaruh an tara pendapatan ekonomi 
dan tiga pembolehubah tersebut. Keputusan kami menunjukkan bahawa hubungan antara 
pendapatan ekonomi dan tiga pembolehubah ini berubah mengikut kumpulan negara dan 
hubungan yang dijelaskan melalui teori tidak selalu benar. Polisi kewangan dan fleksibiliti kadar 
pertukaran mempunyai impak signifikan dalam menentukan keterbalikkan hubungan antara inflasi 
dan pendapatan. 
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F. SUMMARY OF RESEARCH FINDINGS 
Ringkasan dapatan Projek Penyelidikan 
Economic growth versus environmental quality 
Our results (both panel and non-panel) reveal no or low interaction between environmental quality 
(proxy by C02 emissions) and income (proxy by GDP). The control variables have different impacts 
on growth and environmental degradation across economies. Trade and inflation have small or non 
significance impact on the two variables across economies. FOI can have negative effect on 
environmental quality in middle and low income economies. Population density and labour 
participation rate can have negative effect on emissions of carbon dioxide in low and middle income 
economies respectively. 
Previous studies show that the environmental quality and economic growth can be represented by 
the inverted U curve called Environmental Kuznets Curve (EKC). In this study. we conduct 
empirical analyses on detecting the existence of EKC using the five common pollutants emissions 
(i.e. C02, S02, BOD, SPMIO, and GHG) as proxy for environmental quality. The data spanning 
from year 1961 to 2009 and cover 40 countries. We seek to investigate if the EKC hypothesis 
holds in two groups of economies, i.e. developed versus developing economies. Applying panel 
data approach, our results show that the EKC does not hold in all countries. We also detect the 
existence of U shape and increasing trend in other cases. The results reveal that C02 and SPMIO are 
good data to proxy for environmental pollutant and they can be explained well by GDP. Also, it is 
observed that the developed countries have higher turning points than the developing countries. 
Higher economic growth may lead to different impacts on environmental quality in different 
economies. 
Economic growth versus income inequality 
We conduct empirical analyses on the two-way relationship between income inequality and 
growth in three groups of income levels, i.e. lower middle, upper middle and high income 
countries. The data is collected for 31 countries, ranging from 1990 to 2011. Besides, four 
variables are tested as determinants of growth and income inequality. Applying a panel data 
approach, our results detect only one-way relaliunship, i.e. growth influences income inequality. 
There is no significance effect from income inequality on growth across three groups of countries. 
Our results also reveal that enrollments of primary education, price level of investment and trade 
openness have no significance impact on income inequality. These factors have impacts on growth 
but the impacts vary across countries. 
Trade-off between inflation-growth 
In this study, we seek to investigate the short-run and long-run relationship between inflation and 
growth in 3 groups of countries: high income, low income and middle income groups using the 
Auto Regression Distributed Lag models. The MG (Mean Group) and PMG (Pooled Mean Group) 
estimations are applied in this analysis. The Hausman Test is conducted to decide between the MG 
and PMG estimators. The panel data take the period of 1960- 2012. As the result, MG estimator is 
preferred by all the 3 groups of countries. Comparing the results, we observe significance short run 
and long-run impacts of inflation on output growth. The long-run impact is relatively larger than 
the short run impact. Our results detect long-run trade-off between inflation and growth in all 
groups of countries, i.e. lower inflation leads to the disinflation cost of lower growth. The long-run 
trade-off is the largest in middle income countries, followed by high income countries and the 
lowest in low income countries. Our results also show that depreciation of exchange rate will 
significantly lead to higher growth rate in all groups of countries. 
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The role of monetary policy regime 
In another set of analysis, we seek to investigate how the monetary policy regime/ exchange rate 
flexibility can influence the relationship between inflation-growth. We construct three exchange 
rate flexibility indices. The countries are grouped based on their relative flexibility, i.e. high and 
low index. There are totally 55 countries included in this study. The data take the range from 1980 
to 2012. The autoregressive distributed lag (ARDL) models are applied and the models are 
estimated using pooled mean group (PMG) approach. The information criterion of AIC and BIC 
are used to suggest the optimal lag length to be included in the models. The results reveal the 
trade-off relationship between inflation and growth (output gap) in the long run. However, the 
trade-off is very small with high index countries show larger trade-off. No trade-off is found in the 
short run. The exchange rate flexibility has significant impact on the growth/ output gap but the 
results do not suggest which group with larger impact. Further studies are needed to investigate the 
role of exchange rate on determining the inflation- growth from different aspects such as economic 
structures, the impacts of crisis etc. 
G. COMPREHENSIVE TECHNICAL REPORT 
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1. Introduction 
Economic growth is no more a new topic for researches. Yet this topic still remains interesting as it 
permits deeper analyses based on the dynamic of country specific factors and many more aspects (e.g. 
monetary policy, political factors etc.). 
High growth does not always imply to positive outcome as perceived by many people. As explained by 
many theoretical models, economic growth (always proxy by GDP or gross domestic product) has trade-
off relationship with some macroeconomic variables. The three main variables are inflation, income 
inequality and environmental quality. Trade-off means higher growth leads to the cost of negative 
outcome such as higher inflation, larger income gap and lower environmental quality or pollution which 
further leads to unsustainable growth. Therefore, high growth if lead to degradation quality of life and 
higher cost, may not lead to better economic condition. Hence, a stable and sustainable growth is 
preferred. 
In this project, we seek to further examine if the theoretical relationships between economic growth 
versus inflation, income inequality and environmental quality hold for different groups of countries. In 
particular, we seek for possibility of two-ways relationships. We also intend to investigate if monetary 
policy regimes can influence the relationships. This project reveals deeper information on the dynamic 
relationships between growth and the macroeconomic variables and seeks possible solutions on reducing 
the cost of growth through monetary policy regimes or the role of monetary policy. 
Problem statement 
Based on the above discussion, we seek to answer the following questions: 
i. Is there any trade-off relationship between economic growth versus inflation, income 
inequality and environmental quality? 
ii. Is there any two-way relationship between economic growth versus inflation, income 
inequality and environmental quality? 
iii. Does the adoption of different policy regime can influence the relationship mentioned above? 
2. Objective 
Tempting to answer the above questions, our objectives include: 
I. To investigate if the trade-off relationship explained by theoretical models hold for different 
groups of countries. 
ii. To examine if there possibility of two-way relationship between economic growth versus 
inflation, income inequality and environmental quality 
iii. To reveal if the adoption of different policy regime can influence the relationship mentioned 
above 
3. Methodology 
We divide the analyses into several parts by applying different econometric techniques. Before 
conducting the analyses, we divide the countries into several groups low income, middle income and high 
income groups; lower exchange rate flexibility versus higher exchange rate flexibility etc. The countries 
selected depend on the availability of data. The data are obtained from Oatastream and IMF. 
The technique applied include panel versus non-panel (time series) techniques. Among the methods/ 
techniques applied include panel versus non-panel V AR (vector autoregressive model), ARDL 
(autoregressive distributed lag models) models using MG (mean group) and PMG (pooled mean group) 
estimations, and static panel models. The results are compared across groups of countries, over different 
time frames and using different approaches. 
For details about data and methodology, please refer to the publications listed. 
4. Results 
The results can be discussed by dividing them into four main parts as below: 
Economic growth versus environmental quality 
Our results (both panel and non-panel) reveal no or low interaction between environmental quality (proxy 
by C02 emissions) and income (proxy by GOP). The control variables have different impacts on growth 
and environmental degradation across economies. Trade and inflation have small or non significance 
impact on the two variables across economies. FDI can have negative effect on environmental quality in 
middle and low income economies. Population density and labour participation rate can have negative 
effect on emissions of carbon dioxide in low and middle income economies respectively. 
Previous studies show that the environmental quality and economic growth can be represented by the 
inverted U curve called Environmental Kuznets Curve (EKC). In this study, we conduct empirical 
analyses on detecting the existence of EKC using the five common pollutants emissions (Le. CO2, S02, 
BOD, SPMlO, and GHG) as proxy for environmental quality. The data spanning from year 1961 to 2009 
and cover 40 countries. We seek to investigate if the EKC hypothesis holds in two groups of economies, 
Le. developed versus developing economies. Applying panel data approach, our results show that the 
EKC does not hold in all countries. We also detect the existence ofU shape and increasing trend in other 
cases. The results reveal that C02 and SPMIO are good data to proxy for environmental pollutant and 
they can be explained well by GOP. Also, it is observed that the developed countries have higher turning 
points than the developing countries. Higher economic growth may lead to different impacts on 
environmental quality in different economies. 
Economic growth versus income inequality 
We conduct empirical analyses on the two-way relationship between income inequality and growth in 
three groups of income levels, i.e. lower middle, upper middle and high income countries. The data is 
collected for 31 countries, ranging from 1990 to 2011. Besides, four variables are tested as determinants 
of growth and income inequality. Applying a panel data approach, our results detect only one-way 
relationship, i.e. growth influences income inequality. There is no significance effect from income 
inequality on growth across three groups of countries. Our results also reveal that enrollments of primary 
education, price level of investment and trade openness have no significance impact on income inequality. 
These factors have impacts on growth but the impacts vary across countries. 
Trade-off between inflation-growth 
In this study, we seek to investigate the short-run and long-run relationship between inflation and growth 
in 3 groups of countries: high income, low income and middle income groups using the Auto Regression 
Distributed Lag models. The MG (Mean Group) and PMG (Pooled Mean Group) estimations are applied 
in this analysis. The Hausman Test is conducted to decide between the MG and PMG estimators. The 
panel data take the period of 1960- 2012. As the result, MG estimator is preferred by all the 3 groups of 
countries. Comparing the results, we observe significance short run and long-run impacts of inflation on 
output growth. The long-run impact is relatively larger than the short run impact. Our results detect long-
run trade-off between inflation and growth in all groups of countries, i.e. lower inflation leads to the 
disinflation cost of lower growth. The long-run trade-off is the largest in middle income countries, 
followed by high income countries and the lowest in low income countries. Our results also show that 
depreciation of exchange rate will significantly lead to higher growth rate in all groups of countries. 
The role of monetary policy regime 
In another set of analysis, we seek to investigate how the monetary policy regime/ exchange rate 
flexibility can influence the relationship between inflation-growth. We construct three exchange rate 
flexibility indices. The countries are grouped based on their relative flexibility, i.e. high and low index. 
There are totally 55 countries included in this study. The data take the range from 1980 to 2012. The 
autoregressive distributed lag (AROL) models are applied and the models are estimated using pooled 
mean group (PMG) approach. The information criterion of AIC and BIC are used to suggest the optimal 
lag length to be included in the models. The results reveal the trade-off relationship between inflation and 
growth (output gap) in the long run. However, the trade-off is very small with high index countries show 
larger trade-off. No trade-off is found in the short run. The exchange rate flexibility has significant impact 
on the growth! output gap but the results do not suggest which group with larger impact. Further studies 
are needed to investigate the role of exchange rate on determining the inflation- growth from different 
aspects such as economic structures, the impacts of crisis etc. 
5. Conclusion/ summary: 
We found that theoretical explanation on the trade-off relationship between growth versus inflation, 
income inequality and environmental quality may not necessarily hold for all countries. Indeed, the 
relationship could be different due to economic income levels, exchange rate flexibility and economic 
structure which are country specific factors. The adoption of different exchange rate regime/ monetary 
policy can influence the relationship between growth and these three variables. However, we face the 
limitation of results due to data availability and difficulties in calculating exchange rate flexibility which 
is not directly observable. Further or extended research is necessary to reveal which policy regime can 
help to reduce the cost of growth and maximize the welfare of public. 
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Environmental Kuznets Curve: Evidences from 
Developed and Developing Economies 
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School of Mathematical Sciences 
Universiti Sains Malaysia 
11800 Minden, Penang, Malaysia 
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Abstract 
Previous studies show that the environmental quality and economic growth can be 
represented by the inverted U curve called Environmental Kuznets Curve (EKC). 
In this study, we conduct empirical analyses on detecting the existence of EKC 
using the five common pollutants emissions (i.e. C02, S02, BOD, SPMIO, and 
GHG) as proxy for environmental quality. The data spanning from year 1961 to 
2009 and cover 40 countries. We seek to investigate if the EKC hypothesis holds 
in two groups of economies, i.e. developed versus developing economies. 
Applying panel data approach, our results show that the EKC does not hold in all 
countries. We also detect the existence of U shape and increasing trend in other 
cases. The results reveal that C02 and SPM 10 are good data to proxy for 
environmental pollutant and they can be explained well by GDP. Also, it is 
observed that the developed countries have higher turning points than the 
developing countries. Higher economic growth may lead to different impacts on 
environmental quality in different economies. 
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DETECTING THE CONVERGENCE CLUBS AND CATCH-UP IN GROWTH 
Poh Choo Song 
School of Mathematical Sciences, Universiti Sains Malaysia, Penang, Malaysia. 
SiokKun Sek 
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ABSTRACT 
We conduct empirical panel data analysis to detect the catching- up effect in growth and the 
possibility to form different convergence clubs in selected Europe and Asian economies. In 
particular, we seek to investigate if the selected countries are able to catch- up to the growth level 
of developed economy of the United Kingdom (UK.). The control variables used to test for 
conditional convergence include inflation, trade, net inflow of foreign direct investment, total 
population and government consumption expenditure. Our results reveal that all economies except 
Turkey and India are able to catch- up with UK. economy. The economies in both regions of 
Europe and Asia are able to form their convergence clubs. 
Key Words: Catch-up effect, convergence, panel data analysis 
INTRODUCTION 
The research on economic growth remains interesting and continuing as it is the core objective of 
economic policy. Research scope for economic growth is broad. Many growth models are proposed 
to explain the dynamic of growth. Among these models include Solow Swan model, panel data 
model and neoclassical growth model. Economists are interested to identify the determinants to 
different growth levels across economies. The main determinants of growth include income per 
capita, trade openness, gross domestic product, schooling level, inflation and population. Besides 
previous studies also concern about the impact of growth on the environmental quality. For 
instance, Johansson (200 I) conducted an empirical analysis on the impact of growth on air quality 
in the United States (U.S.). The author found that greater economic activity inevitably leads to 
degradation in air quality in U.S., i.e. economic growth has a negative impact on environmental 
1 
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Interactions between Economic Growth 
and Environmental Quality: 
Panel and Non-Panel Analyses 
Suan Mei Ong and Siok Kun Sek 
School of Mathematical Sciences 
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Abstract 
We conduct empirical analyses on the relationship between environmental quality 
and income levels in three income groups, i.e. high, middle and low income 
economies for the periods of 1970 to 2008. Two approaches i.e. panel and 
non-panel data analyses are applied in examining the existence of two-way 
inter-relationship of environmental quality and income levels. Apart from this, 
the study also seeks to reveal the determinants that affect the inter-relationship of 
these two variables. The control variables to be tested include trade, foreign direct 
investment (FDI), popUlation density, inflation, agricultural land and labour 
participation rate. Our results (both panel and non-panel) reveal no or low 
interaction between environmental quality (proxy by C02 emissions) and income 
(proxy by GDP). The control variables have different impacts on growth and 
environmental degradation across economies. Trade and inflation have small or 
non significance impact on the two variables across economies. FDI can have 
negative effect on environmental quality in middle and low income economies. 
Population density and labour participation rate can have negative effect on 
emissions of carbon dioxide in low and middle income economies respectively. 
Keywords: Economic Growth; Environmental Quality; CO2 Emissions; Panel 
data analysis 
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Exploring the Two-Way Relationship between 
Income Inequality and Growth 
Cheah Ying Lim and Siok Kun Sek 
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Abstract-We conduct empirical analyses on the two-way 
relationship between income inequality and growth in three 
groups of income levels, i.e. lower middle, upper middle and 
high income countries. The data is collected for 31 countries, 
ranging from 1990 to 2011. Besides, four variables are tested 
as determinants of growth and income inequality. Applying 
a panel data approach, our results detect only one-way 
relationship, i.e. growth influences income inequality. There 
is no significance effect from income inequality on growth 
across three groups of countries. Our results also reveal that 
enrollments of primary education, price level of investment 
and trade openness have no significance impact on income 
inequality. These factors have impacts on growth but the 
impacts vary across countries. 
Index Terms-economic growth, income inequality, Gini 
index, panel data, inverted-U Kuznets curve 
I. INTRODUCTION 
The studies concerning the relationship between 
income inequality and economic growth had been 
conducted over the last half century. Economic growth is 
the increase in the amount of production of goods and 
services in an economy over a certain period of time. 
Economic growth can be measured through the real gross 
domestic product (real GDP) or real per capita gross 
domestic product (real per capita GDP). Income 
inequality is measured by Gini index. The higher the 
value of Gini index means the higher in income 
inequality or the larger of the gap between the rich and 
the poor. Both variables are believed to be related since 
higher income inequality is often found in lower 
developed countries. Most studies focused in a one-way 
regression, i.e. either to study the impact of growth on 
income inequality or the impact of income inequality on 
growth. 
In this paper, we seek to investigate the relationship 
using two-way approach. The study is focused on three 
groups of income levels, i.e. lower middle, upper middle 
and high income groups. Apart from this, we also seek to 
reveal the factors that determine the relationship of 
income inequality and growth. Applying a panel data 
approach, our results only detect one-way relationship, i.e. 
growth influences income inequality. We fail to detect 
significance impact from income inequality on growth 
across 3 groups of countries. Enrollments of primary 
Manuscript received August 1,2013; revised December 12, 2013 
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education, price level of investment and trade openness 
have no significance impact on income inequality. These 
factors have impacts on growth but the impacts vary 
across countries. 
II. LITERATURE REVIEW 
A. The Measurement of Income Inequality 
Lorenz curve and Gini coefficient are two ways of 
measurements commonly used to measure income 
inequality. As in [l] Lorenz curve shows the relationship 
between percentage of population and the percentage of 
total income the popUlation received. The horizontal axis 
represents the percentage of population. The vertical axis 
shows the percentage of total income that received by the 
percentage of population considered. Both of the 
variables on the horizontal axis and vertical axis must be 
ordered from the lowest to the highest. 
I 
%ofiDCOlne 
20 40 60 80 100 
% of population 
Figure I. Lorenz curve. 
As shown in Fig. I, the dashed line represents a 
perfectly equal income distribution in an economy and it 
implies that every person in the population has the same 
income. By contrast, the horizontal axes and the vertical 
axes, which are the lines of perfect inequality, represent a 
perfectly unequal income distribution in an economy. In 
this case, only one person has all the income and all 
others have none. The inequality of the income 
distribution is shown by the distance of the Lorenz curve 
from the line of perfect equality. The inequality becomes 
higher if the Lorenz curve bends further away from the 
line of perfect equality (45 degree line) as in [2]. 
Gini coefficient is a measurement of income inequality 
based on Lorenz curve, which ranges between 0 and 1. 
Gini coefficient with 0 represents perfect income equality 
Journalo/Economics. Business and Management. Vol. 3. No.7. July 2015 
An Examination on the Determinants of Inflation 
Yen Chee Lim and Siok Kun Sek, Member, IEDRC 
Abstract-This paper examines factors affecting inflation in 
two groups of countries (high inflation group and low inflation 
group) using annual data from 1970 to 2011. An Error 
Correction Model based on the Autoregressive Distributed Lag 
(ARDL) modeling has been used to explain the short run and 
long run impacts of each variable on inflation. The results 
respectively indicate that GDP growth and imports of goods 
and services have the significant long run im pact on inflation in 
low inflation countries. Results also indicate that money supply, 
national expenditure and GDP growth are the determinants of 
inflation which impose long run impact on inflation in high 
inflation countries. In the short run likewise, none of the 
variables is found to be significant determinants in high 
inflation countries. However money supply, imports of goods 
and services and GDP growth has significant relationship with 
inflation in low inflation countries. 
Index Terl115-About ARDL model, dynamic panel data, 
GDP growth, inflation, long-run coefficient. 
I. INTRODUCTION 
Inflation is a monetary phenomenon and the persistent 
inflation has widely attracted the attention of the economists 
all over the world. In common, inflation is defined to be a 
continuous and persistent rise in the general price level and 
hence leads to a fall in purchasing power. According to [I], 
inflation is the one form if taxation that can be imposed 
without legislation. Generally, inflation has been defined 
either as monetary phenomenon (for example, [2]) or 
phenomenon of raising prices (for example [3]-[5]). 
There is a general agreement amongst economist that 
economic inflation may be cause by either an increase in the 
money supply or a decrease in the quantity of goods being 
supply. Basically, there are four types of inflation as creeping 
inflation, walking inflation, running inflation and jumping or 
hyper-inflation. Economists conclude that creeping inflation 
is a mild inflation which is not dangerous to the economy and 
is an important instrument of economic development. 
Walking inflation occurs when prices rise moderately and the 
annual inflation rate is a single digit. While running inflation 
refers to the annual inflation rate is double digits and treated 
as a signal for hyper-inflation. When the price rises to 
running inflation, it will affect the deprived and middle 
classes unfavorable. 
Hyper-inflation is the prices rise very rapidly and a 
condition when the rate of inflation becomes immeasurable 
Manuscript received January 9, 2014; revised March 9, 2014. This work 
was supported by the Research University grant by Universiti Sains 
Malaysia. 
The authors are with the School of Mathematical Sciences, Universiti 
Sains Malaysia, 11800 Minden. Penang, Malaysia (e-mail: 
yencheelim@yahoo.com, sksek@usm.my) 
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and completely uncontrollable. Hyper-inflation occurring 
when the country imposing it is in desperate need of money. 
High inflation and fluctuation in prices is not preferred as 
it will cause to uncertainty and cost push shock which will 
affect the stability and performance of economics. Therefore, 
low inflation and stability in prices is always one of the core 
objectives targeted by the policymaker in designing the 
monetary policy. 
The study on the determinants of inflation is important as 
the results will provide higher understanding on the 
transmission of shocks and the inter-relationship between 
inflation and economic factors. Hence earlier actions can be 
taken to avoid high inflation and the negative effects of 
inflation on economy. There are a lot of studies investigating 
the causes of the inflation and the findings are many and 
varied. In this study, we seek to identifY the causes of 
inflation between two groups of countries, i.e. high and low 
inflation countries. The AROL model is applied to reveal the 
short run impact and long run impact of each factor on 
inflation. Applying the dynamic panel approach, our results 
reveal that GOP growth and imports of goods and services 
have significant long run impact on inflation in low inflation 
countries. Money supply, national expenditure and GOP 
growth on the other hand, have significant long run impacts 
on inflation in high inflation countries. These variables have 
limited short run impacts on inflation. 
The remaining paper is organized as follows: section 2 
provides discussion on literature review, section 3 explains 
the data and methodology applied, section 4 summarizes the 
main findings and section 5 concludes and finalized the 
paper. 
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II. LITERATURE REVIEW 
There are several empirical studies undertaken to identifY 
the possible determinants of inflation based on different 
techniques and time period. Although the topic is no more 
new, there are continuing studies on this topic to reveal the 
possible factors affecting the movement of inflation. These 
studies report different results. 
The variables that have been repeatedly taken by 
researchers to explain inflation are money supply, exchange 
rate, interest rate, inflation expectation, imported inflation 
and Gross Domestic product (GOP). For instance, [6]-[8] 
discussed that the money supply is a significant determinant 
of inflation. However [9] and [10] found that there is no 
evidence to show money supply affect in inflation.[7]-[9], 
[II], [12] also reported that exchange rate contributed to the 
rise in inflation but [13] in her study of determinant of 
inflation in Ethiopia found that exchange rate has a negative 
and insignificant impact. Nominal interest rate has positive 
pressure on inflation as discussed by [8], [II] and [14]. 
2012 International Conference on Economics, Business Innovation 
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Investigating The Convergence of Growth: A Comparative Study 
Poh Choo Songl, SiokKun Sek2+ andWai Mun Ha~ 
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Abstract. We conduct empirical investigation on the convergence of output growth in two groups.of 
economies, I.e. EUropean versus Asian economies. Two notions of convergence are.included in our analysis, 
namely absolute beta con'lergence and conditionall:leta convergence. Single equation and panel data analysis 
techniques are applied; The .results show evidences of absolute convergence using Theil approach. However; 
these two groups of economies fail to catchup to the growth level of U.K. either'coilditional or not 
conditional to a list of control factors. 
Keywords: Catch-Up Effects; Convergence of Growth; Panel Data Analysis 
1. Introduction 
The rapid growth of Asia in the lastthree decades was an economic mythormi:racJe as dOeumell.tedby 
many researchers and economists. However, a regional financial crisis has changed the courSe of Asia'~ 
emergence. Nevertheless, the' region-remairisdynamic and still features many of ·thepolicies'that were:: 
responsible for this bighgrowth in the past after the recovering. Not unexpectedly, Asia's strong gra,wtll 
perfO'rmance unleashed a major debate about .the factor inputs' that were responsible for this high' groWth; The : 
general point was that factor inputs of labor and capital. In this research, several questions emerged:. does the 
economic growth in East-Asia can catch up. with the grO'wth level in the leading Asia country likeU.K..?Are 
the growth supported' by human investment and higber productivity? As a result, in. this study, we would like 
to' investigate the conditional and absolute convergence of growth in Europe and Asian countries. 
A number of studies in the previous literature O'f development economics ;indicate that exports play an 
impO'rtant role in economic growth in East Asian countries, [1]. Many studies.alsorepor! that human capital 
and productivity are the main .contributor to growth. According. to [2J, investment in human 
technolO'gical capital is an important rolein a growth prOCess. Applying paneIdataanalysis, [3] reports that; 
human capital investment and. education can have significant impact on growth in East Asian' countries; . H~ 
suggests that education can be a long~iun policy tool used to achieve sustainable growths in a country.' .. 
concluded by [4}, advanced Asian countries have the ability to reduce the incomegapwithUSfaster. 
educated countries tend to learn and'adaptriew technology faster and eaSier compare to thO'selO'wer edttcalt¢(1 
countries However according to' [14]~ the interaCtion effects between schooling arid R&D' 
significant determinants of country labor'productivity growth. Apart from . this, sorrie' studies i'e11.nrt"·th,,j'I';'" 
capital and productivity are importantdefeiminaritof~oWth.e.g. [5] and[6]. 
In this paper, we focus our study on investigating the convergence of growth in Europe and Asian 
ecO'nomies. The main purposes of this study are to investigate the three types of cO'nvergence ingrowth 
these two groups O'f countries, i.e. absolute P convergencearidconditionalp convergence. With two different 
models applied (Theil's inequality and Panel data analysis) we obtain results showing that absolute 
convergence exists for both the Europe and Asian regions, but this convergence 'does not hold in the sel~cted 
Europe and Asian countries when panel data analysis is being used. 
• Corresponding author. Tel.: + 604 6535285; fax: +604 6570910. 
E-mail address:sksek@usm.my. 
34 
Investigating the Relationship between Inflation and 
Growth: Evidence From Panel ARDL Models 
Jenq Fei Chu and Siok Kun Sek 
School of Malhematical Science. Universiti Sains Malaysia. 11800 Pulau Pinang. Malaysia. 
Abstract. The study of the relationship between inflation and growth is important as it provides crucial infonnation for 
policy decisions. In this study, we seek to investigate the short-run and long-run relationship between inflation and 
growth in 3 groups of countries: high income, low income and middle income groups using the Auto Regression 
Distributed Lag models. The MG (Mean Group) and PMG (Pooled Mean Group) estimations are applied in this analysis. 
The Hausman Test is conducted to decide between the MG and PMG estimators. The panel data take the period of 1960-
2012. As the result, MG estimator is preferred by all the 3 groups of countries. The results provide the dynanlic 
relationships (short-run and the long-run relationships) between the three variables tested. The highly significant error 
correction tenn in the low income and middle income group further confirms the existence of a stable long-run 
relationship. The long-run relationship exists in the high income group but it is not significant. Comparisons of the results 
across the three groups of countries have revealed deeper information 011 the relationship across different income levels. 
Keywords: Inflation, growth. panel data. 
PACS: 88.0S.Lg 
INTRODUCTION 
The relationship between inflation and growth has gained attention to academic researchers and market 
practitioners as well as the policy makers. Although many theoretical links between inflation and growth has been 
extensively discussed for centuries, a lot of controversies still abound concerning their actual effects [I]. Many 
theoretical studies have contributed to the relationship between inflation and growth, as in the succinct summary in 
[2], the impact regarding inflation on growth are categorised into four group: (i) [3]: Inflation has no effect on 
growth; (b) [4]: money is a substitute for capital, causing inflation to have a positive effect on long-run growth; (c) 
[5] :money is complementary to capital, causing inflation to have a negative effect on long-nm growth; and (d) [6] 
and [7]: Inflation has a negative effect on long-run growth, if the inflation rate exceeds the certain threshold level. 
As the theoretical study, it is likewise as the inconclusive nature of empirical evidence. where a lot of 
controversies still abound. For instance, in the study of [2], inflation has a negative effect on growth, but only after 
inflation reaches a threshold level. [8] found a significant negative relationship between inflation and growth. In the 
study of [7]. tliere are 140 industrial countries and non-industrial countries. Their study responses the doubt of the 
former US Fed Governor, Ferguson doubt whether the pace of economic development is slower when inflation is at 
15 percent than when it is at 5 percent [9]. They concluded that the lower inflation is better on promoting the 
economic growth. The negative and significant relationship exists between inflation and growth at the threshold 
level. Furthermore, a positive association between intlation and growth is found in the study on South Asian 
countries [10]. Besides. they also noted that the sensitivity of inflation to changes in growth rate is larger than that of 
growth to change in the inflation rate. In [II], on the study of the US economy, they found a positive association 
between inflation and growth during the 1980s accompanied by a downward trend in inflation. 
On the other hand. the study of causal relationship within 70 countries by [12], they concluded that there was no 
causal relationship between inflation and growth. [13], [14] and [15] claimed that there is no significant evidence 
that inflation variability is detrimental to growth in the developed countries. In the study of [\6] also drew the same 
conclusion as the studies of [14] and [15]. 
As mentioned in the previous theoretical and empirical studies on the inflation and economic growth, the 
importance of inflation on economic growth has awakened interest over the years to both policy makers and 
economists. Thus, this paper sought to investigate the short-run and long-run relationship between inflation and 
growth to ascertain consensus on the inflation-growth relationship. Then, the MG (Mean Group) and PMG (Pooled 
Mean Group) estimations are applied in this analysis. Lastly, the Hausman Test is conducted to decide between the 
MG and PMG estimators. The results have provided the dynamic relationships (short-run and the long-run 
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